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1 2 

mm 1 1 mmm&m&mzmt z>% i * t>s**Rt. < t t> a&ftjt#sfc*t£ l-cle 

y y Tmm^am&Kffife&mm lx&m<d% 2 n 2 * ? 7 7 ®®ru/% v<mi * v 7 7 ts«s^© 

/<y 7 7R«fcfcfflt»fi^R*©S»**-5>» JlfiftiOA*^ Srffiife LTRfctS i'Jb<T>Wm.m 

&m*%8&X*V*-'WlSi.m\Zi3^X, **UT^5ll*«l*L<tt20V^i , !ti*»fclB«0«fi 

»-A*«»Wrto±Ett&ftaR«4»6±ieii 2 /<y &aR«©s®*4rs?*->MfrdcgB. 

m%, ±E*2/<y778MI*»feW»Sii5^»«S Stt«>6«>«Clfi«:«9«(OAS«eicffSSS«||c3l; 

3fcfcSteft©ttUfimij|Wttfl&iHjtS£H-C, ± *tX±B«2^y7rR*^ttJt3WR«-e*5»- 

i«2^y77mi^o»ft<M>7JiaW»tWJttt 10 MinS30^1*}i^icCttoMAAaBmi«mx 

RfetatifcJ:9frjjtt*J|2/<y77>J«Jlltt* ^^-/vf^gg. 

«fW#«t, J:E^!rS?a-^»MIWrt©i1BJ»l [»8©18II4KW] 

/<y77Ri^A*3*ia»ftfc©*l/<y77A«i [000 1] 

MtOft*. i:B#J«SJxfc*2/<y77A«M«-* [«$J:©fij;8#»] 0y*SBfHI©8fi$r 

*K*4< ±e*l/<y77R« M«c)M+**l'<y77R»»fe©*«iSfc0fje 

^©*a*©A*«W!IIAt5AJia*R*t«wfct±D *attfcl/C, *tt©*2/<y7 7.RflHcftWt. 

f^dW5«l^y77AMIHHi«fft«?Rt, ±E «^*aRflWP©»aft9RII©««^^S?a-^ 

ffrfcS ft«JT 2 *y 7 r AJttittillift t » 1 /< y 7 7 f**t S&Sj** 5?» -MfjjatBcHt 5 fc©T?*> 

AKilBffftiiSi^, ±E$2/<y77R{l&imi 5. 

^777Rfl©±B^^^a-^WMBMl*lfcJStt5« 20 [0 0 0 2] 

fi«©^4<it>aE«Ri5i*fl«t5«EflC|)tj5ifll5r^ft [«*©ft«] rft*?, Ri©iWit*L 

i, ±B*«ISiife»2/<y77W»tWtl/<y77 j/77ffll«r*^5»a«BR»©a»^^^a-M|5 

Rfi©s l fife©'>/j:< fc t>4*«Ricefcj:BJt2^ ^ggi tTtt, j: *>$m - mzm® 

7 7 7R«atf/*U< /<?7 7R«~©«&fe ¥3-1 04 54 4^£f8lCM^$ftfcfc©d s ¥»f Ml 

©A*«^itfAJ«l:RiaEJE1-3wi:|cJ:9±BK S 0 ±CB*©!l»*^=^>H&8i«-i?tt, 

fift«WI©«ft^*-J?a-/l'«:*H-r5^<r5?»-/i' «l^lcftS§^5§l!fp4§SSii©tug«U < ttftR£R 

*I¥Rifc*«UTft5ifcSr««fc1'5«a«BlR »7Mtfc-©'<y7 7R*©«&iWfi£L< tt^fcR 

*©«aft^-{rs?a-/H|E*«R. s*ftfc8fi»©a»ifttmfciKJv^, ±E®ifn&a 

*vV7Wims}%\*v77WLm®&M<r)Wl<'t 30 5?»-/v36tt, ±l^fp&aRffifc£5K&ffiai$#S£ 

hmm&mnt u SE^a©siiBft©'>*< t ®ip o p^^o#»tfc^^tf^> vt^-ht ust: 

t«E*RSfciti:T±EJB2/<y7 7R«ftW/*U< id*"?**. BWfc, ±B^<7 7 7R*-C©*fift©A 

tt*1^777R«->©*fi*©A»«»lRtfA»*ft «fiiffl«ft£ri>fe, **l*ftfcHt5*<7-7»-**r 

RjaHEi-5rtfcJ:9±E«fl»aR«©«»^^^ i»Krt©£8Stfti»#ffo$£;h.$. IS! 

3-^st5fc»©^7^a-^i7? ->3 y& iftx^v 5 3 .-/v±©ii[p 3 a iaa^stmfi«iai:©^ 

ffiwtjjfNK^aicj; Dfl»r$^fcsiip t pfe©'>*< fc t> *mRmm<»&mmRv± , mmw$>ffic> 

^feafcitJttffiU R«ilB4*tfcA— A/O^^a- K*itt5±E/<y77tt(|-C©A»**fH([f (t) iHJ 

;HM7*5<sV*Smta«R¥»*a»e>«*3ftfc 40 MMIHIg(t) fc#. ±BJ/<y7 7W|-C©a*«fi 

»JWmcE«©«fi*aR||©a»^-{r5?a-/Hl5J* ©SUSI&«*fcV(t,) (t. : **5?»-AttJRD»* 

SB. 58) ib±E^S!)tT'©a*ftlrV(t) £ LfcB#, ft* 

[§&#>S3] ±E4««WM»r*RfcJ:9*H^*iW TJ^HfiteWBS-Witf. ±»/<7 77R*-C©»6 

«teftfc±R*2/<y77R«&t«Bl><y77R«©* ©«E«Hn&03it5^ fc#"Ct 5. 
v(t) =v(u)+ f (t) -g(t) 

^0 •••(!) 

±Wtt**i>»-*»£j;9fc*S*iSA* [0003] 

flfitSJJfc, ±E*»**i>a-A'*#aiEfcilaE ©^Sb^'7-7a-;v^gfifi, -o©y<y7 7R«fc 

£ftfc££*i*. ' 50 ov^T. »fift©ft»i#{Hft*ft ( (1) SO SrMfc 



3 

V 7 7 RltW SSSfn^AttiKt©!!^*^*^ 

±iB (l) 5S£it&1-?><i:?K, ±E® D n n ^as?{i©^ 
K>*<7 5?»-**#Ay 7 r tt*t?OAa«tto«kfc 

9 KtvCHftKMottfc* fit J: 5 ftftft* T 
EfcB»3*v5R«1Wi©A 5/ 7 7 RROJRfrfcfclta 

6 9 & 5 «£©&a*«.&&aiMBfc i ««no«ut 
ttt, ^lifticttjitAyir^iirfB-efca. lot, $38 

[0004] 

[flUS£#fc1-5fc©©¥f£] ±EB»Sr»j«t6fc» 30 
RRa»b©*ft&fcM£*«fcltLT«*l©»2/<y7 

#fe»mrt ©±e» a&eR«a> % ±e* 2 /< y 7 7 r 
mh&iu * *i5»flteo« 2 a y 7 7 xmmmm 

2 Ay 7 7 Rffl~©«ftfc©A*l$»l&tf AJMk&RS 40 
t5 rifcl 9 fMtSU 2 Ay 77 AMURM-Aftf* 
jfc¥R£. Ig^^^^^SStoMl^y 

7 7 Rfli^A* * it3»fi*© * l a y 7 7 AEftUfF 
AH*, ±EfW**vfc»2Ay77AJ!i»*tHi»t 
g-3< *»Srj@x5t5BB-e, ±EWl/<y7 7««^© 
KfiSWAJtiSJBXtfAJtft&Rfcl-S £ t K: J: 9 ffift 

+ 6*l'<y77A«Mtttt»f&*#ftfc, J*** 

S*ifciB2/<y77A»«HHi»t!BlAy77A* 
JUMHUUfrb. ±BS2/<s»77WKt«My 
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4 

±E*Wr2fiifc* 2 Ay 7rSi5t;« M>7rM 
©8&ft©4>ft < i fcSflERfttoS CT±!2& 2 a y 7 

7WL®m/% t< ttfg 1 Ay 7 7R«~©U.Pp«©A 

A«ft£R££K1- S r fcHJ: 9 ±E3a.s.& 

J: 9 ^n-e^tS® Sftfclt 2 Ay 7 7 W»Xl«IS 1 A 
y7/WI«)^^a-/i'*rtt»Mrtfci8lt8«ift«lo 

[0005] 

ffejaSRfcfcvvCtt, jfe-f. ^^a-A^SMBWrtk 
ov >-c»,a&aRfii*»e>?g 2 a y 7 7 er«t— fctti £ ft* 
ks«©^2 Ay 77 AJtft»th*i»*5. ms>u<om 

\c i o T±!ESS 2 A y 7 7 Rft-ee&Mttt trig £ $ ft 
£fcRJ£t5 9 f&fcSft*. HfiSfc, J&l Ay 

7 7t£H^Atf £ft5$!p 0 pfc©& 1 Ay 7 7A**8ff 

A&fc, ±EfM$tift0 2 Ay 7 7 AfcfcSf+ftiRte 
SfcS^-c* 1 Ay 7 7R4R-0©&ftfD;h.*& r 3 tf ftV^ 

t5rfctJ:9#rt*Jt5. *U-C, ±E»2Ay77 
miRmi Ay 7 7 RR©RfiS©, «9xtffi«S^ 
A«^;iv^olt4«!K^5ii5, ±Efrrt*iifc»2Ay7 
7 AJMURti-ttR fc K l a y 7 7 A«SmH-tt« 

»wHi, ±Gft»ttR«IRfr^R(cJ:9¥IRfrS}i^2 

A y 7 7WIX t«(r 1 Ay 7 7 Rt©SiB€©'>ft < t 
h&fflt;mzfc 2 Ay 7 7 KfilX^/* t < 
tt® 1 Ay 7 7 R«^©»fi6©A««pfflXt;AJt*t 
R£*J!tS£l:fcJ;9. A^fcJcblUjEfcSgJISti 
5. 

[0006] 

fc, BBlB*«W©-jtR«K««l»^*-ya-^ 
*SR©«W(l*«r*t7'Py^Ba, 02tt±S8»7 

R«Sr*tm»S1)l^0. ESftt^T'WA^SRVttJS 
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-frftgZxL, (a) fi-ew 7 y*as± 
ffi"CJb*»frottWH. (b) ft*©**©!***?;' 
* #Ttt-e*s»G©iwiH, 0 8 ii±E*aRfli©« 

• «*+5*ffl©S***Kr*1- 
H9ttB8©#*7 % y7*©ftll*fta 
¥JWSr*t, (a) tixry?S 1 OOOfia^MI** 10 

t7P-f--y-h, (b) f±*^;>7*s 20 o©*as^ 

HtrjjrJ-7P-f-*-K (c) B^7*//S3 0 0© 
o h, Sl0(iia9 (b) (0 
7.T77-S20 1 («Bn*6ttt«y!«) ©l¥*4fc*£ 
Jd^^rf7a-^-v-h. 01 lf±®9 (b) Wry 

t*s 2 o 2 (££&3§«w) mm&mmz* 

t7a-f-^-h, EH2li@9 (b) ©^T5'7'S2 
0 3 (B£B&MftH&&tt) ©B»fc*»¥*fc*1- 
7a-f^-h, 0131*09 (b) ©^•r5'7'S2 0 
4 Gfrttff-ft&JEtt) ©giNBfc&g^Hi&^t^P-^ 20 
t-K 014tt®9 (b) W^f?yS205 (43B 

[ooo7i *nmmzmsx>rv=--~^&m 

111, ailc^i-iMc, "WaWa=vF (CPU: 

*«p<t>t Lxmfc&h, mmk-tjoii 

■(*l'<?77R*©-«) fc*Kl2 (JB2'<v77 
K*o-«) #E«&Kfc*OTMBlO CK&ftSRffi 

<D-®:*ti?ix®2m) ©ito**^*-**** 

gnu i o**s 1 2>j^aii?fsnsiSn a pSwni^ay 
o -wai i "k&i 2*<Dmm 

T-9, P 1 .1 1 2 -C©£Aft©tt8l&*ft 
tiltmixm*-*, ±Et^n 1 l^Jtl 2 KM 

SSP5 1, iffilMP 1 l&tftfltl 2fc*»7$«ftft 
©4*4, ££R<Sii 3£*si7<S8fi©8&RE. 

P 1 l£L< 2WW<#«ftO^*-i>a- 

/v*rtawit*jrt«fia • mnmm mix r>> 
*<tfcs««5ij wis**) zmnti. mn 

p?©rt&lc£C-C±Et<<p 1 lfttfftJtl 2~-©g,P B 
£©AJP88£tf A*S&K££!E1- 5 1 i: ± 0 ±E 

^1-^17 * v 3 v SrSS^ft it5 /v-*fc Eltt 
5;w-/v^<-^4 (A~-/wEfi#&©-09) *-7i/ 50 
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-X4*»bjtn«aiti9iiinau sttai^ixjt^-^ 
©i^»fcBfc£ftTv*$;**$?»-/i^7*5'3:/ 

fc*J, J:ESf®*^*-/Mft£3£B 1 ©fc£8S 2 tt, 

•5„ ^ftfcioT, f-woi lXtftgi 2 ©££££ 
Jfft, £*R«l ovmftfi, Wni l~©faS 
©*W»**©7*-* *±ILfctta f 8 fcft 

m2~mAj3Zft.it*), mgmx*i?*-A>m 
[ooo8] ±saaB^^^a-^ffriasft 1 $ 

ftSftiSRfiil Ott, H2fcjj*tJ:5fc, ««J^rfiaSfe 
©KfifcEttWrf * p - 9 -\cmt 5 n - JJ 
$10* fc, i|»flt7^/7"A'3yft (WTF 

0. , 10. fc, ±EKfi«r'W-/<y* (St : SIT 
PBiPS#t5) fcgfSfttSPBfta&l 0. fc&H 
jt-Cfto-CV^S. ftfi, ±!EFCft«ffil0 t fit£Sl£ 
j£ DT F C * ©SSfi £ p - ») tt P B fcS*«t 5 
t5fc»©FCS««10t WMiiMSltSfc©©* 
©■C*>3. *LX, ±B*«IWIlO©±*llfcB;, « 
KE©XA*St£t5££Bttl 3*fe©«6fcfi«tt 
WWI"***©^ n l iWBUfcBBStfCV^*. 
±E3fc«RH l 0 (DTfam tt, F C 1 0 

. *fc»PB*a«i o.4»feofia'W»aj (i©» 

^•©ffiRifCtt, FC*fcttPB*W&*l«) ©S 

-M8i o, ^b©»A («*fcb-cttp-y-) » 
tKi 2*S5Ci:'i<p-!;-fcJ:-pTiLSWffif$it 
5, 4*5, Noll tcfc^-C, «jf©Aa©lli&iiS 
SE»&©3tS«f35ii5*SSWfn^©t-<Pl lfcB 

©fiatt, -it-fai nc»s$tifc«, )Jc©^sis; 
o\cx*)^mzti, rntioT-t©*^ pi istsic 

*>*t5. tt*, ^«S?«i orofSiiiX^m^^tt, JS 

Bff t>n4v\ -tUT. ±i2#«8!:fil 0©ttttl^K^ 

#£4UMl 0 ©«•**« 10. ~io, 
^C-CSt#)5gfeH5o {it, #^a«lil±*/M5^ 

[0009] *3W«©Mft*4r-:?a-yHfeSaSff 1 & 

vcn^afflSftajMWMii ot*©«jawii i~ 

13f±J:ELfcJ:5k:*rtiHT^«. -fr"C, ±EE 
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■mws*.<-*fttimm i \z * saarai i o vm* 

ftSSffl 3*»^ni l~A*3Jl*Jli&«>a«« 
«T»l/<y7rACCtlHW-5) XV 

Vn (t) = V„ (to)+f„ (t) 

Vn rain SVb (t) gV n max 

v« (t) : a Y" 



* mam mo-m «t» 2 /< ? 7 7 a c c t %>m 

©££l 2K*Jtt5f n a • ffigS"J©i« 0 o n©ACC*7 f ;i' 
M*if±EMAyA«A-ff&X (=Y) itSi, * 

StC^t A C C *r*?Ei& £ ftS, 



•g« (t) 



(2) 
(3) 



Vn (to) 
f n (t) 
g» (t) 



JMt* 



"y" vmwmmm 

"Y" ©A** (««D 
"Y" ©ffijf* (fflffil) 
±E (2) *f©A*MlfNlf« (t) fiAft'ttSY 

f„(t) = (t«*- t, s . + Z{(t„.-t,,, )v x . } 



108* x. r©A**JafHtf« (t) ri, ^<7S?»-/mi*W» 

^ to 3j»e>^^s?»-Aflai^ja t *T*o±E&a • # 
ssy ©§*■&©#«*©?« i u-c»*T?«at a =. 1 tfx- 

#6. 
IScll 



{&U m= rain (i : i e I) -1 
tUT*. i-ttff«OJ0»*r*t»U u, tti#B©ft ★ 
JMMMJB-CfcoT, Ittt<t« SrffiJltS i ©&* 

to. g t s t » (^sSf^K«t') , 

tx * =t 

t>t» ©# , 

tx ' =ta 



(4) 

(5) 

(6) 
(7) 



[0 0 10] ZZXtt, m3\^t£?\', X-Jr^a- 
fia-«8Y*©»2/<y7 7ACCtt, ^feS^^lx 

■e) . -kf&frKl 2~©ft&0>#W»B (*#$$©- 



30 



A -hEgilfS 2 ic «k o TK£ $ ft* i fc t J: 5 fcfr 
BP*>, J:1B8W«2««*38WlCV^»2/<y 

1 2 tCfctfS&ffcSW-LISilVn max ft, &U ' flfSSSJ 

fcttMfcR£3*i.5©-ett4< . £-t©s,8 • ffifgg© 
«fi©fc**frtHcovvcK*3iH, *£© i 'o 

ft*. 
[»2] 

... (8) 

♦T*#<t«wi:i>TO-e*a. lot, ^r-c»i±iE 

£K4©±&fitV„ max tttUMftfcl/CBQfltfcftft 

k\ HP*j, (3) attR©J:5K:*»4n5. 

• • • (3. ) 

* L-C, meii:3teaSfffi l 0tf>b©Kp p p©Al** 5 4tt * ^oTt«^Oft&©A»Mf*>4»Wl«*b*^ 
fttf, *J|tl 2fclSV^r»fi©^fe«E»ftV« rain £T £JLSTfi, (2) f« (t) =0£Lfc£# 

V„ (t' ) =Vn (t.)-gn (t' ) =V„ rain • • • (9) 

#oT. ±EBttiL S T J; 0 tfiJlttfc, tOAl • IffS * H -X-fi, MAOt-f b 1 1 C*Mt6S**©»h* 

y ©8&£# i/caWEfcfr!? fcft rtiitf ft 64v\ ft£© a c c^r/v-CE^t*. 

V u (t) =V» (t.)+f» (t) -g« (t) — R» (t) • • • (10) 
V» rain gV» (t) max •••(11) 



ZV WJ (0 ^ V wB ax 

2 

n max », SiS.©p a pat^i©ifi-&^fcJ:ot^{b 

V« rain ^V n (t) 



(6) 
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* ©ffiEft^fttttt. 04|C^ti5t, ££l2|R]»t© 

» (t) ioip-efceo hp*>. Jbisaasasfrag- w 

1831 
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C^-C, V» (t) : "A" <D*Mvi 
V. (t.) : "A" ©iWnttaffltt 
U (t) : "A" ©AiSfi (£HMI£&ft) JKffHtt 
B> (t) : "A" On-y-Wflf»ftRVxfcaiJ» (* 
8ft) SSMS 

R» (t) : "A" ©o-!>-tiJWft©Jilftti 

[oon)&$, (i o) ancavvcuvfo i ipt>* 

8**0) = S[(t»*-t„. )v, m + "± , <(t„,-t A4I )y A1 >] 

•'• • (1 2) 

fit, m, t« ' mm\cMLX (5) £~ (7) a »tt3fi«AfcHt«&M©»*bT*SfcJ;0«*3 
£**>St$?$«v5 e -% <Mtil l~©A*ftJMMI ti5o 
f» (t) tt, SScfpS^Sigt5±S4gi?ffll 3 £43* > [&4l 

f».Ct) = (U'-t,,,. )q + 2{(t M ,-t„, )q> 

1 

♦ ♦ - (13) 

fib, n — min ( i : i 6 I) — 1 •••(14) 
rr.?, t. tti#BOft«OBBtt«»8-e*)9, If±*20* t< t«. «r»St5 i ©*^*>5. 

t» £ t £ t» ©Bf . 
t. * =t •••(15) 

t>t» ©# utmrnm , 



Jin-C, qf±££Wffiil 3 ©»&©»&&{£$:, 
S, Ett£SRftl 37©IM©*>&(>y h©MSHtt 

b WIT a «**t. fi u giro* 1 3 T-©gBt 

S«q«rCTtt-StLfc„ lot, ft&©AfMt£ 
n-y-UH»*W«R. (t) «fl©&#T-<?. (1 

o) (i i) sc. (i 3) sc^jUfcHBHrttr (i 30 

2) *fcJ:»)S«Sttttg- (t) frjRftSrttt, £ft 
g« A (0 = 2[f»«i(t)] 



• • • (16) 

*.-/l>ZS.m-ZZ.kK&t£bfo\ fib, Z<Dk%t 
SI 2{CH1"5 (2) (3. ) SfcPHSKiftfib 

ftltto£ftfeftV\ IP*>, (1 2) ^J:«9, J:|S5fe£ft 
StHIg- (t) ttftS60J:5C«1-r.i*«-e*5. 

ISC5] 



(1 7) 



rrt-, f« (t) «, as" a" ©w»" x, " ©is 

\zts\1 5 AC C^r^ b#© fe*i5±!E8$*g L S Ttt* 

V» (t* ) =V» (t<,)+ f u (t' ) -R. (t* ) =Vu max 



(10) ^fCio^Tg, (t) =0kL1tt%\C#.gJ)t& 



£*3, @3IOTLfcB2^y77ACCI±*>.5^gX{C 40 

BB+afiaA©8ftOACCtr*Ufc'b©'e*«a«. E 

4»c*t*«**tHig« w -cssjiSAccii&a 

fcMAfcoV *T o— y — £T©??g©ft«fiSI 

umsatHiR. w =o©}§£f±, mwe>mm 

JBfKtg. (t) *9fctACC#iM'nl lfrb<0.m 

[00 1 2] r©«t9»-, 48^113*^^0 1 1 
^A8.&hzm&<oSM&o%i'*v7 7 ACCtt, _k 
fB^$n^®2/<y77ACC©^#^©^a (g» 50 



• • • (18) 

(t) ) kv-9-mmm®t<D*ikftz>m& 

BT*. lot^n^l±RSV« max £j@*)i^©a-e± 
fBt^p l l-v\*£ftSK£©£Mil 3«C*5lt5 
S&B8N (A*«fflO-fl) (Afcft©- 
03) tR3et*CfcKJt9WW2fcJ:-9TlW*#l 
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